Infants of diabetic mothers are prone to cardiac malformations due to teratogenicity of diabetes mellitus (DM). We present here the case of a macrosomic neonate who had marked difficulty with breathing. He had severe hypertrophic cardiomyopathy with patent ductus arteriosus and cor triatriatum dexter, and although his mother had obstetric and a family history suggestive of DM, this diagnosis was not made as her antenatal fasting plasma glucose assay was normal. The need for adequate diagnosis using oral glucose tolerance test or hemoglobin A1c is hereby emphasized.
Introduction
Macrosomia, defined as a neonate's weight in excess of 4,000 g at birth, is the classic presentation of the infant of a diabetic mother (IDM). [1] It results from the biochemical events along the maternal hyperglycemia-fetal hyperinsulinemia pathway, although a few IDMs may be small for gestational age. [2] IDMs are more likely to have congenital anomalies when compared with infants of nondiabetic mothers. [1] The risk of congenital malformations is as high as 12% in IDMs, with congenital heart defects being the most common of these. [3, 4] Of these cardiac defects in IDMs, hypertrophic cardiomyopathy (HCM) has been identified as the most common, although existing literature on severe HCM (defined as having an end-diastolic interventricular septal thickness (IVSd) Z-score >2) in IDMs is scanty, especially when gestational diabetes mellitus (GDM) is unconfirmed. [5, 6] Existing literature has reported only five patients with severe neonatal HCM in association with GDM; [7] [8] [9] however, no such case has been reported among Nigerians to the best of the authors' knowledge. Although Otaigbe and Tabansi [10] reported HCM in an infant of a nondiabetic mother, this case was not severe and they did not associate this with maternal glycemic status.
It has been observed in IDMs that there is a delay in the closure of ductus arteriosus and decrease in pulmonary artery pressure after birth in comparison with controls. [11] This likely accounts for the high incidence of patent ductus arteriosus (PDA) neonates whose mothers are suffering from DM. [12] We are reporting a macrosomic neonate with multiple structural cardiac lesions (severe HCM, PDA, and cor triatriatum dextrum) whose mother (with a suspicious obstetric history), probably had an undiagnosed GDM.
Case Report
A 2 hour old neonate presented at the special care baby unit of the Aminu Kano Teaching Hospital, Kano, with complaints of marked difficulty with breathing. He was delivered by spontaneous vertex delivery at home and cried well at birth. Antenatal care was at a secondary health facility, and this period was not adversely eventful. His 26-year-old mother who had three previous macrosomic babies with one stillbirth and a positive family history of diabetes in maternal grandfather reported normal routine antenatal investigation results including fasting plasma glucose levels. She did not know the result of the fetal ultrasound scan done and had no toxic exposure in pregnancy. The baby was macrosomic (weight 4,600 g) with no dysmorphic features. He was cyanosed This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercialShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. and dyspneic at birth. Apgar score was not available as the baby was delivered at home with no medical supervision; however, he was said to have cried well at birth. Estimated gestational age at presentation was 40 weeks, with length of 55 cm and a body surface area (BSA) of 0.3 m². He was tachypneic with a respiratory rate of 64/min with a pulse oximetry reading of 54% in room air and 92% on intranasal oxygen and a heart rate of 160/min. The apex beat was displaced to the fifth intercostal space at the anterior axillary line; the first, second, and third heart sounds with a continuous murmur at the upper left sternal margin were auscultated. There was tender hepatomegaly up to 4 cm below the right costal margin. Cardiac silhouette was enlarged with pulmonary venous congestion on chest radiograph. Transthoracic echocardiogram revealed a fenestrated membranous septum dividing the right atrium into two chambers [ Figure 1 ]. There was hypertrophy of the free walls of both ventricles with asymmetrical septal hypertrophy and narrowing of both ventricular cavities on 2-D [ Figure 2 ]. On M-mode, IVSd measured 1 cm while expected based on BSA of 0.3 m² is 0.40 cm (Z-score >3), systolic anterior motion of the mitral valve was evident, and systolic function was hyperdynamic with ejection fraction of 90% [ Figure 3 ]. Patency of the arterial ductus was evident with a rooftop pattern seen on continuous-wave Doppler echocardiography [ Figure 4 ]. Echo conclusion was that of severe HCM with cor triatriatum dexter and PDA. Other investigation included a random plasma glucose of 1.8 mmol/L at admission which was corrected, and he remained euglycemic thereafter. The full blood count was suggestive of sepsis with leukocytosis of 35.2 × 10 9 /L and lymphocyte predominance (18.0 × 10 9 /L) and a granulocyte count of 13.8 × 10 9 /L; hematocrit and platelet levels were essentially normal (44.4% and 187 × 10 9 /L). There are no facilities for genetic testing for etiology of HCM at our center. He was managed for congestive heart failure in a macrosomic infant with severe HCM with PDA and cor triatriatum dexter with early-onset neonatal sepsis. He was nursed in cardiac position and received intranasal oxygen, expressed breast milk through nasogastric tube, propranolol and furosemide, and discharged in stable condition after 12 days of hospitalization. He is being followed up in cardiology clinic on propranolol and diuretics and has remained stable with IVSd regressing (measuring 0.50 cm) at 5 weeks of life.
Discussion
The mother of our patient was neither previously diagnosed with pre-GDM nor was GDM diagnosed during her antenatal period from screening using fasting plasma glucose assay despite the pointers to this possibility from the past medical and obstetric history. HCM in IDMs is known to resolve at 4 months of life, and the gradual resolution of HCM noted at 5 th week of life further suggest that the baby could be an IDM. Suffice it to say that fasting plasma glucose is not a good screening test for GDM. [13] The oral glucose tolerance test or hemoglobin A1c (HbA 1c ) which has been adopted by the WHO as a diagnostic tool for DM may have unveiled the existence of this in the mother of this neonate. [14] We were limited by the absence of facilities for genetic screening in our center as Vincent et al., [5] who reported three children with macrosomia and severe HCM, hypothesized that additional factors to maternal diabetes, such as genetic and/or metabolic factors, might be involved in the determination of this phenotype. In the cases reported by them, however, history and laboratory pointers to maternal DM were negative.
Abu-Sulaiman and Subaih [12] found that PDA was the most common heart lesion, occurring in 70% of 100 Saudi IDMs studied, and HCM was observed in 38% of these, meaning some may have had an overlap of the two as our patient had. Our patient who may have been an unidentified IDM also had three structural cardiac malformations. The presence of cor triatriatum dexter in our patient may have accounted for the cyanosis observed as was reported by Asani et al. [15] 
Conclusion
A unique case of a macrosomic neonate with multiple structural cardiac malformations (including severe HCM with PDA and cor triatriatum dexter) who may have been a missed IDM has been reported. It is, therefore, necessary that physicians are more enlightened on recommended diagnostic tests for GDM using oral glucose tolerance test or HbA 1c and not just fasting plasma glucose assay.
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